Research
Introduction
There is great potential for collaboration with indigenous groups on the conservation of biological diversity in neotropical forests. In land holdings alone, indigenous territories encompass more area than all the protected areas in the Amazon Basin (Fearnside 2003 , Nepstad et al. 2006 , Peres 1994 , Schwartzman & Zimmerman 2005 , and in countries such as Ecuador these groups maintain much of the intact forest that lies outside of protected area status (Bennett et al. 2002) . In the past few decades, governments have focused their attention on many of these "undeveloped" lands, leading to an exploitation of natural resources and tremendous socio-cultural change among many indigenous groups. On the other hand, indigenous territories have served as barriers to deforestation and are a focus of current conservation efforts (Schwartzman & Zimmerman 2005) . There is clear evidence from indigenous groups like the Kayapó in Brazil, the Cofán in Ecuador, the Guaraní in Bolivia, among others, that conservationists can collaborate with indigenous people, while indigenous groups can maintain self-determination and autonomous control of natural resources (Arambiza & Painter 2006 , Borman 1999 , COICA 1989 , Conklin & Graham 1995 , Schwartzman & Zimmerman 2005 , Zimmerman et al. 2001 , although these relationships are complex, constantly evolving and have been heavily debated (Dove 2006) . Land tenure security, the ability to resolve conflicts and the internal strength of indigenous natural resource management institutions are considered to be the main factors which positively affect conservation of biological diversity of indigenous lands (Brandon 1996) . Effective partnering between conservationists and indigenous people requires that indigenous groups have strong negotiation power (Schwartzman & Zimmerman 2005) , that spaces are created that allow for transparent dialogue between partners, and that mutual interests are capitalized on (Arambiza & Painter 2006) . There is a need for conservationists to engage indigenous people in participatory ways to promote both the conservation Studies in ethnobiology and Traditional Ecological Knowledge (TEK) have served as a bridge between conservation scientists and indigenous people as a way to understand how various indigenous groups relate to their natural environment and engage them to actively conserve their natural resources, through valuing traditional knowledge and management systems. Whereas ethnobiology is essentially how traditional people identify, categorize and utilize biological species (Berlin 1992) , TEK is more comprehensive in its inclusion of not only local observational knowledge of species and ecosystems, but also in its focus on the practice of resource use activities and the belief system that underscores human relationships with the natural world (Berkes et al. 2000 , Nadasday 1999 . TEK is considered fundamentally different from scientific knowledge in its incorporation in a wide-range of rituals and cultural practices of everyday life (Berkes et al. 2000) . Both ethnobiology and TEK provide scientists with ecological information and an important base for future resource management and conservation, since much native use of natural resources is inextricably tied to traditional culture (Brandon 1996 , Huntington 2000 . While such studies have been adapted to understand both the evolving nature of these knowledge systems and their applicability in supporting community-based conservation efforts (Phillips & Gentry 1993 , Redford & Padoch 1992 , Shanley 2004 , the challenge remains in how to integrate ethnobiology and TEK into scientific knowledge systems in just and accurate ways towards applied and participatory conservation efforts (Berkes et al. 2000 , Nadasday 1999 .
The Shuar
The Shuar is the second largest native ethnic group in Ecuador, with a population of approximately 40,000 people distributed in more than 400 villages in the eastern Andean slopes and Amazon lowlands of southeastern Ecuador in the provinces of Pastaza, Morona-Santiago and Zamora-Chinchipe (Bennett et al. 2002 , Rubenstein 2002 . The Shuar territory encompasses more than 10% of Ecuador's total area. In the male-dominated Shuar society, natural resource use is traditionally divided along gender lines. Men regularly hunt with shotguns or traditional blowguns, although in some places domesticated animals have replaced wild game as the main source of protein (Bennett et al. 2002 , Rudel et al. 1999 . The physically challenging task of clearing forests to create gardens is generally done by men, but women are responsible for most subsequent agricultural tasks, as well as for cooking and caring for children and animals (Bennett et al. 2002) . Terra firme, or upland forest, is dominant in Amazonian Ecuador, although várzea, or seasonally flooded forests, also occur. Most Shuar live below 1000 m., occupying both flooded and upland habitats (Harner 1972 ) with varying productivity and resource use associated with the different forest types (Descola 1994) . Shamanism is still prevalent in Shuar culture, and many Shuar view certain common plants and animals as earthly manifestations of specific souls (Bennett et al. 2002 , Bottasso 1976 ).
The Shuar are considered to be the most-highly organized indigenous group in Ecuador, under the political umbrella of the Federación Interprovincial de Centros Shuaras (FICSH), established in 1974. FICSH, the largest of the existing Shuar political organizations manages thirtyfive associations, spanning the Ecuadorian provinces of Morona-Santiago, Zamora-Chinchipe, Orellana, Pastaza and Sucumbios. The centro, or village, is the basic administrative unit of FICSH (Salazar 1981) . Each centro is generally made up of 25-30 Shuar nuclear-family households, governed by local, elected council. In 2003, FICSH established a natural resources management unit, which operates alongside the Federation's political, social and health divisions. The group initially focused on land titling and supporting agroforestry initiatives, but has extended its activities to land use planning, watershed health and biodiversity conservation. Four Shuar students were supported by the Missouri Botanic Gardens and Wildlife Conservation Society from 2001 to 2003 in a training program in conservation biology for indigenous groups in Ecuador to assume leadership in this natural resource management division.
The Shuar territory includes the biologically unique Cordillera del Cóndor region. This range rises to a maximum elevation of 2800 m. and lies to east of the main Andean chain. It juts into the upper Amazon basin, forming a portion of the border between Ecuador and Peru. The unique geological composition of steep ridges and sandstone mesas is believed to contribute to a high degree of plant endemism with possibly the "richest flora of any similarsized area anywhere in the New World" (Schulenberg & Awbrey 1997) , attracting the interest of biologists and conservation organizations worldwide (Neill 2005) . Because this region was the center of the border dispute between Ecuador and Peru for the past 160 years and Shuar settlements are generally small and dispersed, there has been little development or research in the area. The last war occurred in 1995, and a peace treaty was signed in 1998. Since then, two "peace parks" have been created along the international border, which are managed jointly by the governments of Ecuador and Peru (McNeely 2003) .
Colonists from the highlands, market-driven forces and local and international NGOs are beginning to play an active role in shaping the future of this area. In addition, Ecuador's population is currently growing at approximately 1.7% each year, which is one of the highest population growth rates in South America (Unicef 2006) . Recent colonization by mestizos from the Ecuadorian highlands has affected the majority of lowland indigenous groups, including the Shuar, through increased deforestation and acculturation (Rudel et al. 1999) In the past 25 years, Ecuador has increased its national parks system to a total of 33 national parks and reserves that cover nearly 20% of the country's land area (Ministerio del Ambiente 2006). The majority of these parks are inhabited by both legal and illegal occupants, making conservation within their borders a constant challenge. In the spirit of the Ecuadorian government's policy of bureaucratic devolution, the Ministry of the Environment is delegating the management of protected areas to local and regional governmental agencies. In this context, national and international non-governmental organizations (NGOs) are increasingly taking a leading role in the conservation of protected areas in Ecuador, with indigenous groups considered important participants in this effort. Of the 16 or more distinct ethnic groups in Ecuador, half of these live in Amazonia, many occupying the last remaining intact habitats that lie in and around protected areas (Bennett et al. 2002) . FICSH supported the creation of some kind of protected area in the Cordillera del Cóndor, but only if it was under Shuar jurisdiction and management -not part of the Ecuadorian Ministry of Environment's system of national parks and reserves (Schulenberg & Awbrey 1997) . Most recently, the Ecuadorian NGO Fundación Natura and the Missouri Botanic Garden have been working with the Shuar to create environmental management plans for 23 communities that will be part of a 160,000 ha Shuar Protected Area in the region (Neill 2005) . In this context, more information is needed about Shuar natural resource use and management in Ecuador's Cordillera del Cóndor.
Research Objective
This research explores how one Shuar community in the Cordillera del Cóndor uses woody taxa in mature and secondary forest, cultivate swidden land, value natural resources and views changes to their environment. By integrating indigenous knowledge and experience into partici- 
Methods

Study site
Fieldwork was conducted in the Shuar centro of Warints, located in the Coangas Watershed in the heart of the Cordillera del Cóndor (Figures 1 & 2 (1/10 ha), in an area of secondary forest also owned by the same landholder at an elevation of 1035 m. that had been converted for the cultivation of manioc (Manihot esculenta Crantz) more than 30 years prior and had since been left to regenerate. The method of setting up two transects was chosen to limit the number of plants collected, while allowing general comparison in the ethnobotanical data gathered between mature and secondary forest.
In addition, specimens of all cultivated and native, ethnobotanically significant plants species were collected from a managed 20 m by 50 m (1/10 ha) swidden plot. A general distribution of crops and trees within this plot was depicted using an on-the-ground mapping technique taken from Selected guidelines for ethnobotanical research: a field manual (Alexiades & Wood 1996) . Tree species left to grow within the larger 1 ha swidden area, which encompassed the mapped plot, were also documented and specimens collected from each.
After plants were collected in the field, the variant of the inventory interview method outlined in Ethnobotany of the Shuar (Bennett et al. 2002) was taught to the four Shuar field assistants who were participants in the conservation biology training program, supported by the Missouri Botanic Garden and the Wildlife Conservation Society. In this technique, one sample from each specimen was shown independently to two or three other informants in order to compare the data given by the landholder with that of other members of the community. These informants were asked to provide the Shuar name of the plant, describe the plant's habit and give its ethnobotanical use. An ethnobotanical formula sheet was filled out by both the Shuar field assistants and myself as each member of the community was interviewed. Additionally, both Transects A and B were revisited with an independent informant to further compare ethnobotanical information of the specimens found there. Ethnobotanical data was classified according to 19 major plant use categories (Bennett et al. 2002, see Table 1 ). All plants collected were either assigned to one or more of these categories or were considered to have no known ethnobotanical use based on the knowledge of the Shuar informants.
In addition, semi-structured interviews and free-listing and ranking exercises were conducted with 25 members of the community of Warints to provide insight into natural resource use and value and perceived threats to the environment. Interviews were conducted by Shuar conservation biology trainees in the Shuar language, with the results reported back to me a few hours after the interview had taken place.
Results & Discussion
Results of this research include observations from the ethnobotanical data gathered in mature and secondary forest transects, as well as in the swidden area, along with information gathered from interviews and free-listing and ranking exercises with Shuar community members in Warints.
Ethnobotanical data in mature and secondary forest transects, and swidden area Bennett et. al. (2002) .
classified into the following life forms: trees, treelets, shrubs, sub-shrubs, herbs, or vines, as well as according to use (Table 2 ). As seen in Table 3 . 99.1% of the specimens were identified to family, 93.3% to genus and 75% to species or species affinity.
Ethnobotanically-useful plants are categorized according to whether they were collected in mature or secondary forest, or in the swidden area. In Transect A, 19 families, 29 genera, 36 species were collected. In Transect B, 17 families, 28 genera and 35 species were identified. Forty spe- Plants collected in the two forest transects and in the swidden area were categorized into the following uses: medicinal, food, forage, construction, fuel, craftsmanship, food preparation, dye/paint, fishing, ritual/magic, personal, tools and miscellaneous. The number of species in each category ranges from 1 to 41. The use categories that contain the greatest number of plant species are food (41), construction (28), forage (28) and fuel (26), followed by medicine (12), craftsmanship (5), miscellaneous (4), personal (4), ritual/magic (4), food preparation (3), dye/ paint (2), fishing (1), ornamental (1) and tools (1) ( Figure  3 ).
In comparing ethnobotanical data collected in mature versus secondary forest study sites, there were nearly equal numbers of ethnobotanically-useful trees collected in Transect A (34) and Transect B (33), with a slightly higher number of useful tree species in the mature forest (91%) versus secondary forest transect (85%) each having multiple uses (Figure 4 ). Neotropical secondary forests are typically richer in ethnobotanically-useful species than mature forests in the same locality, particularly in medicinal species (Chazdon & Coe 1999 , Kohn 1992 , Voeks 1996 . However, this was barely supported by the ethnobotanical research presented here, which yielded minimal medicinal data. The overall high percentage of tree species considered useful by the Shuar in Warints is notable in both transects (Table 4) . 1999) , was essentially absent from this study, most likely due to the method of collection. Useful palms were not sought out, but instead collected only when they were found growing in the two forest transects or swidden plot. Two commonly used palms were included in the collections from the forest transects: Wettinia maynensis Spruce, terén in Shuar and Geonoma undata Klotzsch, kapanak in Shuar. W. maynensis was found growing abundantly in a section of the mature forest study site in which increased light was able to enter the canopy; it is considered useful in constructing Shuar homes (trunks as house posts, fronds for the roofs). As pictured, the fibers of Notably, the resin from this tree is used as a candle substitute. One sample from this tree was misidentified by several informants, being called chipia (Protium fimbriatum Swart), which is another species in the Burseraceae family whose latex is also used as a candle substitute. D. peruviana is also reported used in the fishing category, because the resin of this tree is said to provide light on night fishing excursions (Bennett et al. 2002) . This tree is referenced for its use in creating torches that were used by the Shuar in 1599 during the uprising that drove the Spanish out of their territory (Bennett et al. 2002 , Harner 1972 . The other tree with the greatest amount of uses in Warints, P. baehniana, yaas or washi yaas in Shuar, was not collected in study carried out by Bennett and his colleagues, but Pouteria caimito, also yaas or caimito, was found in both regions. P. caimito is cultivated throughout Amazonia for its appetizing fruits (Bennett et al. 2002 , Vickers & Plowman 1984 .
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Duchelle -Observations on Natural Resource Use and Conservation by the Shuar in Ecuador's Cordillera del Cóndor
Observations on main plant use categories
The information gathered from the ethnobotanical study in Warints, which focused on woody taxa and cultivars, contributes to a general understanding of Shuar forest use and swidden agricultural in this region and could prove valuable in future management decisions towards conservation of natural resources in the Cordillera del Cóndor. The information gathered in this study supports many of the findings in the large-scale study of the Shuar in the Cordillera del Cutucú (Bennett et al. 2002) , particularly in paralleling the main categories of plant use observed in Warints -food, forage, construction and fuel.
Food and forage
A total of 41 species collected were employed in the food category, generally for use of the plants' fruits or roots. Of those collected, 28 were considered important for foraging animals, with nearly half of these (11) overlapping with the food category (cf. Bennet et al. 2002) . In the forest transects alone, 20 species were considered food sources, highlighting the importance of the forest environment as a source of food. When discussing ethnobotany of the Shuar, it is essential to include the extensive cultivation and use of Manihot esculenta, commonly known as manioc, yucca or mama, which is the main staple of the Shuar diet. The roots are eaten daily and made into chicha, the fermented beverage which is also an essential part of daily Shuar life (Figures 6 & 7) . The vast majority of land cleared in Warints is dedicated to the cultivation of this plant with other crops interspersed.
The diversity of plants collected in the swidden area demonstrates an emphasis on a multiple-cropping system with trees and crops interspersed. Much research has been done on how such cultivation methods enhance ecological integrity when compared with monoculture planting in tropical landscapes (Barton 1994 , Denevan et al. 1984 , Long & Nair 2005 , Posey 1985 , Sirois et al.1998 . The Shuar landholder of the area was cognizant of this, stating that the main reason he protected multiple large trees when clearing mature forest -many of which produce edible fruits for animals and/or humans -was primarily to attract wildlife, as well as provide food for his family and maintain soil structure. Bennett and his colleagues (2002:32) also noted the protection of plants by the Shuar in the Cordillera del Cutucú region when clearing mature forest for swidden areas and pastures, listing 155 species of plants that are protected for their use as forage, food or medicine.
Construction and fuel
Many of the trees collected in the mature and secondary forest transects were considered in subsistence use, particularly in the construction of traditional Shuar houses and as fuelwood. Interestingly, few of the finest hardwoods in Amazonia, generally found the family Meliaceae, were seen in Warints, primarily because the slopes of the Cordillera del Cóndor are higher in elevation and have a more montane floristic composition than the Amazon foothills and lowlands. Cedro (Cedrela odorata L.) was mentioned as existing in the vicinity, although it was not collected in the areas sampled. Legal and illegal logging are persistent in parts of the Shuar territory that are more easily accessed by roads. The lack of valuable hardwoods in the Cordillera del Cóndor is significant in that increased access to the area may not lead to intensive logging, as seen in the neighboring, but lower elevation, Shuar community of Santiago, where valuable hardwoods such as Sweitenia macrophylla King, Guarea kunthiana A. Juss. and Cedrela odorata are abundant and heavily exploited. Additionally, since there is no road close to Warints, the sale of timber is not yet a viable option in this community. In this study, community members were asked whether or not they would be willing to harvest and sell timber from their land if the opportunity presented itself. Nearly twothirds of those interviewed (61%) responded positively with more than half of these qualifying their positive response by adding that some sort of management plan would need to be in place.
Medicine
The medicinal use category is less significant in Warints in comparison with the study by Bennett and his colleagues (2002) . This could be explained in several ways. First, most of the collections in the study discussed here were made in the mature and secondary forest transects and were of woody taxa, while the majority of medicinal plants in the earlier, broader study were herbaceous (Bennett et al. 2002) . Second, none of the informants interviewed in the Warints study were over the age of 59, and possibly medicinal uses of taxa were not well known. Phillips and Gentry (1993) found that among the Tambopata in the Peruvian Amazon, edible plants were well known throughout most of the population, whereas knowledge of construction and commercially useful plants developed around age 30, and a broad range of medicinal plant knowledge was reserved to community elders. Lastly, medicinal uses could have been purposely concealed to protect intellectual property.
Even though ethnographers tie the use of particular plants to the importance of shamanism in Shuar culture (Bennett 1992 , Bennett et al. 2002 , Descola 1984 , Harner 1972 , there is no known shamanism still practiced in Warints, having largely been replaced by the tenets of the Salesian missionaries. According to community members, however, shamanism is still a large part of the Shuar culture in other communities throughout the Cordillera del Cóndor. Brugmansia insignis (Barb. Rodr.) Lockwood ex E.W. Davis is grown in most Shuar gardens and used for its hallucinogenic properties, and is a hybrid of Brugmansia versicolor Lagerh. and Brugmansia suaveolens L., the latter of which is considered by the Shuar in the cutucú to be the most dangerous hallucinogenic plant, leading to insanity if over-consumed (Bennett et al. 2002) . Banisteriopsis caapi (Griseb.) Morton, commonly known as ayahuasca, or in Shuar as natem, was referred to by several residents of Warints for its role in shamanism and on spiritual journeys to sacred waterfalls in the vicinity, but was not observed in this study.
Threats to conservation in the Cordillera del Cóndor as perceived by the Shuar
Based on interviews and free-listing and ranking exercises with community members in Warints, there are sev-1 eral threats to the conservation of biological diversity that must be addressed by FISCH, the Shuar natural resource managers and supporting NGOs in the implementation of a Shuar Protected Area in the Cordillera del Cóndor. Most importantly, there is a need to address future encroachment of mining companies. Gold, copper and other mineral deposits are abundant in the Shuar territory. Extensive gold mining, in southern Ecuador, has been done informally by small-scale miners who lack the financial resources and information needed to encourage the use of finer extraction and processing techniques and pollution controls.
The most severe impact of small-scale uncontrolled mining is the abundance of toxic pollutants, which enter local watersheds (Mol & Ouboter 2004 , Tarras-Wahlberg et al. 2000 . There is also evidence for the social destruction caused by miners entering into communities, including increases in violence and the spread of malaria (Barbeiri et al. 2005 , Bezerra et al. 1996 , and sexually-transmitted diseases to local people (Faas et al. 1999) . Lands that have been cleared for mining are left essentially bare and dramatically altered in their re-vegetation potential due to the fact that the soil is turned multiple times in order to secure mineral deposits (Peterson & Heemskerk 2001) .
Mining was considered by respondents to be the most destructive threat to the environment in Warints. The results of monitoring done by the Ecuadorian Proyecto de Desarrollo Minero y su Control Ambiental (PRODEMIN-CA 1999) show that mining in southeastern Ecuador has severely contaminated waterways with waste products of cyanide, mercury and other metals and metalloids. This has resulted in a decrease of faunal diversity, with no animal species present in several highly polluted stretches of river (Tarras-Wahlberg et al. 2000) . Many residents of Warints commented on the decrease in abundance of fish in the Warints River once the copper mining company began working in the territory and persisting one year after the company had abandoned the mining camp. Several of the women in the community also attributed recent sicknesses in their children (including boils on the skin, weight loss and loss of hair) to pollution of river water by the mining company, which was subsequently consumed by the community.
When asked if they would like to see the mining company return to Warints, two-thirds of the Shuar interviewed (67%) responded negatively. They listed the following reasons for not wanting the company's return: illnesses caused in children pollution of air and water by the chemicals used forest damage conflict within the community noise pollution harassment of Shuar women by miners from outside the community the fact that many children quit school to work for the company.
•
Notably, all females interviewed were adamantly against the return of the mining company. The men who supported its return justified their response with the fact that the mining company provided an important internal source of income that was needed to take care of their families (e.g., provide a better education for their children). There are very few labor opportunities in Warints, with the majority of people making a living through subsistence agriculture. Wages from mining far exceeded the few, specialized wage-labor opportunities in the community such as teaching or carpentry.
Although many Shuar in Warints are aware that large-scale mining would have deleterious environmental impacts and augment conflict within communities in the Cordillera del Cóndor, mineral deposits are clearly a valuable natural resource. In an activity in which valuable natural resources were free-listed by community members, mineral deposits were mentioned the most, along with waterfalls, reflecting dual economic and spiritual values (Figure 8 ). The pressing need for cash among the Shuar in Warints, particularly with the community's increasing exposure to an outside cash economy, must be weighed alongside ecological concerns. Villagers with greater financial resources can pay for their children to go to school, own cattle, travel to and from the larger Ecuadorian towns, and buy guns, pots and pans, medicine and clothing. In 1999, it was leaders from the centro of Warints who privately contracted with the copper mining company, dismissing the FICSH legislation that prohibits any agreements with mining, logging or petroleum companies on Shuar lands. An alternative, more sustainable source of income in the community is clearly needed.
Another lesser threat to the environment, indicated by those interviewed in this study, is conflict over landholdings, both between and within communities in the Coangas Valley. As mentioned earlier, some families have clear titles to their land, while many do not. Fortunately, securing territorial control within the proposed Shuar Protected Area, considered essential for promoting conservation on indigenous lands (Brandon 1996 , Schwartzman & Zimmerman 2005 , is a focus of the community environmental management plans currently supported by Fundación Natura and the Missouri Botanic Garden (Neill 2005) .
Although hunting was not listed as a threat to the environment by those interviewed, it is clear from this study that more rigorous research is needed to determine the sustainability of subsistence hunting by the Shuar in the Cordillera del Cóndor. In a separate ranking exercise conducted in Warints, hunting was considered the most important resource-use activity by those interviewed (15 points), followed by forest protection (10), fishing (6) and the collection of wild plants (5 (Harner 1972 , Vickers 1991 . Large-bodied animals are selectively hunted throughout the Amazon lowlands and highlands, markedly changing the faunal composition and eventually affecting forest ecology (Peres 2000) . In Warints, there has been a recent noticeable decline in abundance and diversity of wildlife among community members interviewed. The perceived scarcity of large-bodied animals in Warints can be also be inferred from noted profusion of small-bodied game species in the vicinity (Peres 2000 , Robinson & Redford 1986 ). Since traditional practices of using blowguns and barbasco, a plant-based toxin used in fishing, have evolved into firearms and dynamite, the dynamic of hunting and fishing in the region has changed and several community members linked these high-impact practices with the disappearance of wildlife in the area. People must travel much farther from the centro of Warints to find game. The effects of hunting on wildlife will need to be quantified in the region through further research before FICSH, with the technical advice of the trained Shuar interns and supporting NGOs, implements and monitors regulations for effective wildlife management within the new Shuar Protected Area.
Conclusions
Understanding and valuing traditional and current Shuar knowledge systems and land use practices is an important aspect of promoting conservation in the Cordillera del Cóndor. This study provides insights into how one Shuar community in the region use forests, cultivate swidden land, value natural resources and view changes to the environment.
Based on Shuar knowledge and use of woody taxa observed in the mature and secondary forest transects of this study, it is clear that the use of forest products for subsistence is of great importance to people in Warints, although other traditional activities such as shamanism are no longer practiced there. The primary use categories for forest plants are construction, fuel, food and forage. In the swidden area, plants collected are primarily used for consumption and classified within the food category. Although a variety of woody taxa is protected when forest is cleared in swidden cultivation, primarily to attract wildlife, trees were not observed to be planted in Warints except in gardens immediately adjacent to homes. Maintaining habitat for wildlife, which includes trees used for forage, could be an important incentive for conservation in the Cordillera del Cóndor. However, hunting could greatly reduce abundance of larger mammals in cultivated areas (Naughton-Treves 2002), especially if this predation is not managed in a sustainable way. In Sangay National Park, located north of the Cordillera del Cóndor, the modification of traditional Shuar swidden agriculture through an NGO supported agroforestry initiative has resulted in less cleared land, but also in changing gender roles as men spend more time on cultivating crops with economic value. Interestingly, investment of time by Shuar men in new labor opportunities, including involvement in agroforestry systems, is considered the main reason for the decline in hunting in the area (Rosero 2004) . There is potential to incorporate ethnobotanical knowledge of species protected by the Shuar when clearing forest into future development of agroforestry systems in the Cordillera del Cóndor, based on further research and collaborations. Additionally, a more thorough understanding and empowerment of Shuar culture, including how the Shuar use and manage forests, is essential if the region becomes more integrated into the market economy, and certain timber and non-timber forest products are potentially managed for sale.
Increased access to the region, such as the possible influx of large-scale mining operations and associated infrastructure in the Coangas Valley, has the potential to alter Shuar use and management of forests. In light of such change, it is necessary to promote collaborations between FISCH, Shuar natural resource managers, communities in the region, supporting NGOs and the Ecuadorian government for conservation to succeed in the Cordillera del Cóndor. Although FISCH has expressed its opposition to large-scale mining on Shuar lands, it is the Ecuadorian government who controls sub-soil rights and holds the power to decide whether the Cordillera del Cón-dor will be opened to mining. As seen in this study, there are very negative environmental and social impacts that could occur if large-scale mining is introduced in the region. The proposed Shuar Protected Area could serve as a buffer in light of such changes, but has yet to be formally recognized by the Ecuadorian state (Neill 2005) . A more regional, participatory environmental planning process, which includes indigenous leaders, trained Shuar natural resource managers, researchers from supporting NGOs and representatives from the Ecuadorian government could be a way to form policy that promotes both sustainable economic alternatives for local people and conservation of the Cordillera del Cóndor's unique ecosystem.
Since the Cordillera del Cóndor is of great interest to conservation biologists for its unique biological diversity, additional partnerships between the Shuar and conservationists, which simultaneously provide sustainable economic alternatives for communities and promote conservation could be explored, such as the creation of a biological research station as seen with the Kayapó in the eastern Brazilian Amazon (Zimmerman et al. 2001) . FICSH and the Shuar natural resource managers, supported by collaborations with non-governmental and governmental organizations, will need to explore such options as the struggle to balance the conservation of biodiversity with sustainable development continues in the Shuar Protected Area in Ecuador's Cordillera del Cóndor.
